Despite growing evidence for nongenetic inheritance, the ecological conditions that fa-6 vor the evolution of heritable parental or grandparental effects remain poorly understood. 7
where we assume that pleiotropic mutations which simultaneously affect multiple traits are ab-178 sent. We can use this dynamic to find singular strategies where the dynamic vanishes d dt [p 1 , p 2 , d] T = 179 0. To find these strategies, we iterate the adaptive dynamic above in (2) In this section, we summarize how the evolutionarily stable strategy (p 1 , p 2 ) varies with the 190 parameters of the model (note that over the whole of the parameter range we consider, the 191 model yields one unique evolutionarily stable outcome for any given set of parameter values).
192
The key parameters that determine the nature of the environment are the switching rates s e 1 →e 2 193 and s e 2 →e 1 . Rather than work directly with these switching rates, however, we characterize the 194 environment in terms of two alternative, derived parameters: the relative frequency of local 195 environment 2 compared to local environment 1, f e 2 = s e 1 →e 2 /(s e 1 →e 2 + s e 2 →e 1 ), and the overall 196 temporal instability of the environment, measured as the arithmetic average of the log switching 197 rate across both patch states,s = (log 10 (s e 1 →e 2 ) + log 10 (s e 1 →e 2 ))/2. The former value matters 198 because markedly asymmetric environments, in which one environmental state is much more 199 common or exerts stronger selective pressures than the other, have been shown to substantially inheritance; in particular, they determine over how many generations on average each pheno-214 type may be expected to persist before a switch occurs. In Figure 3 we plot the fidelities of different values of k (the cost of dispersal).
219
Below, we consider the effects of these parameters and summarize (with reference to the 220 figures) their impact on the form of the evolutionarily stable strategy.
221
Asymmetries in the frequencies of local environments When one environment is much 222 more common than the other, Figures 1 and 2 show that the evolutionary outcome is a monomor- Figure 3 shows that when environment 1 is 229 common, phenotype z 1 is copied with very high fidelity while phenotype z 2 is almost never 230 transmitted from parent to offspring, and similarly when environment 2 is common, phenotype 231 z 2 is copied with very high fidelity while phenotype z 1 is almost never transmitted.
232
It is only when different environments are encountered at more similar rates that the model Figure 3 shows the consequences of these changes in p 1 and p 2 for the fidelity of in-285 heritance. When both environments are similarly common (around f e 2 = 0.5), more stable en-286 vironments favour longer-term phenotypic memory, with phenotypes copied across a larger 287 number of generations on average, while less stable environments favour shorter-term memory.
288
In the extreme, when there is a negative correlation between parental and offspring phenotype 289 (p 1 < p 2 ), switching becomes more likely than faithful transmission, and the average duration 290 of a phenotype drops below 2 generations.
291
Interaction between asymmetrical frequencies of local environments and environmental 292 stability 293
As we have seen, as environments change from stable to unstable there is a shift from more 
